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 Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The AAS BS Tx output power requirement has been discussed for several RAN4 meetings. Two requirement reference points were proposed for the requirement: transceiver boundary and radiated far field. The transceiver boundary is similar to conductive reference point defined at the BS antenna connector. In RAN4#68bis meeting, a consensus was reached on the need for radiated Tx output power requirement for AAS BS, as indicated in one of the tasks in [1].
For radiated Tx output power requirement, the concept of Effective Isotropic Radiated Power (EIRP) is used to specify the AAS Tx output power requirement. EIRP can capture the overall BS ouput power performance, including the active antenna array. Analysis on how to use EIRP to define and measure the AAS BS Tx output power requirement was also carried out, including the definition of EIRP, e.g. in [2][3]. 
In this contribution, we compared the different EIRP definitions and proposed to align those differences. We then proposed how to specify the EIRP requirements. The conformance test of EIRP can be performed once the stable EIRP as AAS core RF requirement(s) can be achieved. Note that conformance test of EIRP has been demonstrated in some earlier contribution such as [8], [10].  
Discussions
For AAS BS Tx output power requirement, two reference points can be defined, i.e., at the transceiver boundary and at the far field. For transceiver boundary case, the Tx ouput power requirement can be specified in a similar manner to existing MSR requirement, as shown in [2]. To define the Tx output power at the far field, the concept of EIRP is used. EIRP is generally defined as antenna gain of the AAS antenna array multiplied by the total power input to the antenna array, as illustrated in Annex C.5.4 in [3]. EIRP is therefore considered as the effective radiated power of the AAS BS. 
The formula for EIRP can be written as [3]

	(1)





[bookmark: _GoBack]where,  and  is depicted in Figure 1, and   and  are denoted as azimuth-plane in - axis and elevation plane in - axis, respectively.  is a matching efficiency factor.
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Figure 1: Illustration of EIRP definition


In [4], the antenna gain is expressed as equivalent antenna gain, where apart from the normal antenna gain, the other effects of antenna array (e.g. matching loss, coupling loss) are also included into the antenna gain. Nevertheless, the equivalent antenna gain is still a function of  and. 
Then, to align the EIRP definition, we can rewrite (1) as [4][10]

														(2)
If MIMO or diversity is considered, then equation (2) can be rewritten into 

														(3)



whereis the number of MIMO Tx antennas. Note that the EIRP is not a function of   and.

Therefore, it is challenging to define minimum requirement for EIRP due to the fact that it depends on vendor-specific PA output power, operation modes and deployment-specific parameters like. EIRP is also subjected to regulatory restriction. 



 can be perceived as the conductive part of the radiated Tx output power requirement (defined by using EIRP). Further consideration will be needed to determine whether  can be defined conductively as per-transceiver or per group of transceivers. The initial preference is to define   conductively as per-transceiver (boundary), as transformation of conductive and radiated requirement can be performed if defined in this manner. 
Whether or not to specify EIRP based on different channel bandwidth is FFS. 
Proposals on how to specify EIRP
The question of mandatory or optional minimum requirement for EIRP can be addressed via AAS specification structure, BS classifcation and requirements mapping consideration in [12]. Here some initial proposals of how to specify EIRP are provided, as follows:
7.x.x Base Station Effective Isotropic Radiated Power
Effective isotropic radiated power, EIRP, of the AAS BS is the rated output power per transceiver boundary multiplied by the equivalent antenna gain of the AAS antenna array. EIRP can be calculated from:

	for beamforming case

	for MIMO or diversity case. 





 is the conductive part of the radiated Tx output power requirement, defined in subclause 7.a.b. andare the deployment-specific parameters to be declared by the manufacturer. For beamforming case, equivalent antenna gain of the azimuth () and elevation () shall be considered. 
The maximum effective isotropic radiated power, EIRPmax, of the AAS BS is the maximum rated output power per transceiver boundary multiplied by the equivalent antenna gain of the AAS antenna array.The EIRPmax shall be specified in Table 7.x.x-1. 
Table 7.x.x-1: Base Station maximum EIRP
	AAS Base Station Class
	EIRPmax, for beamforming case
	EIRPmax, for MIMO/diversity case

	Wide Area BS
	(-)
	(-)

	Local Area BS
	≤ +X dBm
	≤ +Y dBm



Note: EIRP based on different channel bandwidth is FFS.
7.x.x.1 Minimum Requirements
In normal conditions, the base station maximum EIRP shall remain within [+A] dB and [-A] dB of the value specified in Table 7.x.x-1.   
The proposals above also demonstrate that it is feasible to specify EIRP as minimum requirement for AAS BS. By specifying the EIRP requirements in this manner, it is then possible to perform conformance test. Therefore, we propose that 
Proposal: Adopt the above proposals on how to specify EIRP as AAS radiated Tx output power requirement as a way forward.
Conclusions
In this contribution, attempt to align the EIRP definition has been performed. Proposals on how to specify EIRP as minimum requirements for AAS BS radiated Tx output power were also provided. To progress the task outlined in [1], it is proposed to
Proposal: Adopt the above proposals on how to specify EIRP as AAS radiated Tx output power requirement as a way forward.
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